Zinc release from protein kinase C as the common event during activation by lipid second messenger or reactive oxygen.
Zinc is a structural component of many regulatory molecules including transcription factors and signaling molecules. We report that two alternate signaling pathways of protein kinase C (PKC) activation involving either the lipid second messengers (diacylglycerol and its mimetics, the phorbol esters) or reactive oxygen converge at the zinc finger of the regulatory domain. They all trigger the release of zinc ions. An increase in intracellular free Zn(2+) was observed by confocal microscopy in intact cells treated with phorbol ester or by mild oxidation. The source of liberated Zn(2+) was traced to PKC and particularly the zinc finger domains. The activated form of native PKCalpha contained significantly less Zn(2+) than the resting form. Furthermore, purified recombinant PKC protein fragments shed stoichiometric amounts of Zn(2+) upon reaction with diacylglycerol, phorbol ester, or reactive oxygen in vitro. Our results offer new insight into the regulation of PKC. Far from cementing rigid structures, zinc actually is the linchpin that orchestrates dynamic changes in response to specific signals, allowing kinase activity to be turned on or off.